Effects of albumin supplementation during cardioplegia administration: an in vitro analysis.
Increasing, the colloid osmotic pressure (COP) of blood cardioplegia (BCP) may reduce myocardial edema and preserve cardiac function following cardiopulmonary bypass (CPB). The purpose of this study was to quantify the effects of albumin (ALB) supplementation on cardioplegia COP through an in vitro analysis. A self-contained cardioplegia delivery system administered supplemental ALB to four BCP ratios (1:1, 4:1, 8:1, and 20:1). In Group A, 25% ALB was combined with BCP at four delivery rates (0, 13, 25, and 50 mL ALB/L BCP), with a delivery rate of 0 mL ALB/L BCP serving as the control for all groups. Twenty-five percent ALB was added to crystalloid to create carrier solutions containing 12.5, 25, or 50 g ALB/L in Group B, while Group C combined an ALB delivery rate of 50 mL ALB/L BCP with each of the three carrier solutions. End-points included initial and post-supplementation hematocrit, total serum protein (TSP), and COP. Without supplemental ALB, TSP was less affected with increasing blood to crystalloid ratios (1:1-81.7 +/- 6.2%, 4:1-40.6 +/- 5.1%, 8:1-20.6 +/- 4.1%, 20:1-6.0 +/- 5.7%). The TSP of 1:1 and 4:1 BCP increased (p < .0003 and p < .02) across all methods of supplementation, while 8:1 BCP was similarly increased (p < .008), except with 12.5 and 25 g ALB/L carrier solutions. The greatest change from baseline COP was seen with the lower blood to crystalloid ratios (1:1-64.3 +/- 5.0% and 4:1-39.5 +/- 10.5%). In higher ratios, the effects of dilution were less profound (14.6 +/- 4.2 +/- 4.2% and 20:1-6.0 +/- 1.9%). COP of 1:1 BCP increased (p < .008) whenever ALB was added. In conclusion, TSP and COP of blood cardioplegic solutions is increased by supplemental albumin administration with quantitative enhancement dependent upon the dilutional effects of the blood to crystalloid ratio.